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Abstract — We carried out on the distributions of dinoflagellate cysts in the Korean coastal waters(KCW). We col-
lected samlpes on the surface sediments of 46 ports located in the East, West and South Sea of Korean Peninsula.
Thirty species of dinoflagellte cysts were identified belonging to 10 genera and 4 groups, Gonyaulacoid, Protoperi-
dinioid, Gymnodinioid and Diplopsalid Group comprising 40.0%, 36.7%, 17.6% and 6.7%, respectively. The
abundance of dinoflagellate cysts ranged from 11 to 1,040 cysts g-dry™'. Ranges of 15~334 cysts g-dry”', 11~320
cysts g-dry”! and 20~1,040 cysts g-dry” were showed in the West, East and South Sea, respectively. The ratio of
autotrophic and hetertrophic species showed 78.5% vs 21.5% in West Sea, 25.3% vs 74.7% in East Sea, and 55.5%
vs 44.5% in South Sea, respectively. In the West Sea, The dominant species were Gonyaulax scrippsae, Lingulodinium
polyedrum, Oblea acanthocysta, Protoperidinium minutum in the West Sea, Protoperidinium spp, G scrippsae,
Protoceratium reticulatum, Polykrikos schawartzii in East Sea, and L. polyedrum, Protoperidinium sp(Brigantedin-
ium sp), G. scrippsae, Protoperidinium conicum, Alexandrium catenella/tamarense in the South Sea. Protoperidi-
noid group, L. polyedrum, and G scrippsae occurred in the eutrophication area of the KCW. P. reticulatum and A.
catenella/tamarense known to shellfish poisoning species, should be monitored continuously. And cyst of
Polykrikos schwartzii, eutrophication indicator species was firstly recorded in the KCW. The results of this study
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showed that the characteristics of dinoflagellate cyst distribution around the Korean waters are different according

to the regional sea.
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Fig. 1. Maps show to sampling site on the surface sediments of the Korean coastal waters (KCW).
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Fig. 2. Spatial distributions of water contents on the surface sedi-
ments in the West (A), East (B) and South Sea (C) of the KCW.
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Fig. 3. Species composition of dinoflagellate cyst assemblages on the surface sediments in the total (A), West Sea (B), East Sea (C) and

South Sea (D) of the KCW.
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Table 1. Species composition of dinoflagellate cyst assamblages on the surface sediments in the KCW

Species name

Korean Coastal waters

Planktonical name Palaeontological name East West South
Autotrophic species

Gonyaulacoid Group
Alexandrium catenella/tamarense cyst of Alexandrium catenella/tamarense + +
Alexandrium sp. Alexandrium sp. +
Gonyaulax digitalis Spiniferites bentori + +
Gonyaulax verior Gonyaulax verior +
Gonyaulax scrippsae Spiniferites bulloideus + + +
Gonyaulax sp.1 Spiniferites hypercanthus + +
Gonyaulax sp.2 Spiniferites mirabilis +
Gonyaulax sp.3 Spiniferites delicatus + + +
Gonyaulax sp.4 Spiniferites sp. + + +
Lingulodinium polyedrum Lingulodinium machaerophorum + +
Protoceratium reticulatum Operculodinium centrocarpum + + +
Protoceratium sp. Operculodinium israelianum + +
Gymnodinioid Group
Gymnodinium catenatum Gymnodinium catenatum +
Gymnodinium sp. Gymnodinium sp. + +
Pheopolykrikos hartmannii Pheopolykrikos hartmannii + +
Pyrophacus steinii Tuberculodinium vancampoae +

Heterotrophic species
Diplopsalid Group
Diplopelta parva Diplopelta parva
Oblea acanthocysta Oblea acanthocysta + +
Protoperidinioid Group
Protoperidinium claudicans Votadinium spinosum + +
Protoperidinium conicum Selenopemphix quanta + +
Protoperidinium latissimum Protoperidinium latissinum +
Protoperidinium minutum Protoperidinium minutum + + +
Protoperidinium oblongum Votadinium calvum +
Protoperidinium pentagonum Brigantedinium majusculum + +
Protoperidinium sp.1 Brigantedinium grande +
Protoperidinium sp.2 Brigantedinium sp. +
Protoperidinium sp.3 Brigantedinium asymmetricum + +
Protoperidinium sp.4 Echinidinium sp. + +
Protoperidinium sp.5 Islandinium minutum + + +
Gymnodinioid Group
Polykrikos schwartzii Polykrikos schwartzii +
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Table 2. Dominant species and dominance(%) of dinoflagellate cysts
on the surface sediments in the KCW

Dominant species / Planktonical name Dominance (%)

(Palaeontological name) West  East South
Alexandrium catenella/tamarense 53
Gonyaulax scrippsae 31.1 12.9 12.6
Gonyaulax sp.3 (Spiniferites delicatus) 5.9

Lingulodinium polyedrum 9.9 26.3
Oblea acanthocysta 9.1

Protoperidinium sp.4 (Echinidinium sp.) 18.9
Polykrikos schwartzii 5.5

Protoceratium reticulatum 5.8 8.3
Protoperidinium conicum 9.5
Protoperidinium minutum 6.5 7.3
Protoperidinium sp. (Brigantedinium sp.) 14.0
Protoperidinium sp.2 (Brigantedinium sp.) 53.4

w7

Table 3. Eigen value, proportion and accumulative proportion by
principal component analysis (PCA) on the dinoflagellate dominant
species of the West, East and South Sea of the KCW

Principal Component Ist 2nd 3rd

Eigenvalue 5918 2.356 2.125

West Sea Proportion (%) 39.5 15.7 14.2
AP (%) 39.5 55.2 69.4

Eigenvalue 4.519 3.431 2.617

East Sea Proportion (%) 30.1 22.9 17.4
AP (%) 30.1 53.0 70.4

Eigenvalue 5.252 2.710 2.208

South Sea Proportion (%) 27.6 14.3 11.6
AP (%) 27.6 41.9 53.5

AP: Accumulative proportion
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Fig. 7. Loading factor by PCA on the dominant species of dinoflagellate cyst assamblages of the West, East and South Sea of the KCW. (AD: Auto-
trophic dinoflagellates, HD: Heterotrophic dinoflagellates, Aca: Alexandrinium catenatum, Asp: Alexandrinium sp., Gdi: Gonyaulax digitalis,
Gsri: Gonyaulax scrippsae, Gspl: Gonyaulax sp.1, Gsp2L. Gonyaulax sp.2, Gsp3: Gonyaulax sp.3, Gsp4: Gonyaulax sp.4, Gysp: Gymnodinium sp.,
Lpol: Lingulodinium polyedrum, Oaca: Oblea acanthocysta, Pblo: Protoperidinium minutum, Pcla: Protoperidinium claudicans, Pcon: Pro-
toperidinium conicum, Phar: Pheopolykrikos hartmannii, Pla: Protoperidinium latissimum, Pmin: Protoperidinium minutum, Ppe: Proto-
peridinium pentagonum, Pre: Protoceratium reticulatum, Psch: Polykrikos schwartzii, Psp2: Protoperidinium sp.2 Psp4: Protoperidinium
sp.3, Psp5: Protoperidinium sp.4, Pspp: Protoperidinium spp., Pyst: Pyrophacus steinii, Psp4: Protoperidinium sp.4, P.sp: Protoceratium sp.)
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Fig. 8. Distribution of score by PCA on the dominant species of dinoflagellate cyst assamblages of the West, East and South Sea of the KCW.
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Table 4. Records of the species number, abundance, and dominant species of dinoflagellta cysts assemblages around the KCW

Study area Species Numbers Abundance (cysts g-dry™) Dominant species References
Gonyaulax scrippsae
Ulsan coasts 33 260~1,680 Protoperidinium Group Yoon[2017]
East Sea Gonyaulax spinifera
coastal area 13 11~320 Proto‘z') eridinium Group this study
G. scrippsae
Saemangeum 32 6~1,618 Alaxandrium catenella/tamarense  Park et al. [2004]
South parts 41 363~7,566 G. scrippsae Cho and Matsuoka [2001]
G. scrippsae
West Sea  Central parts 25 114~20,828 G spinifera Hwang et al. [2011]
(Yellow Alexandrium spp.(ellipsoidal)
Sea) Gonyulax group
Eastern parts 23 2~1,276 Protoceratium reticulatum Hwang et al.[2009]
G. scrippsae .
coastal area 18 30~334 Lingulodinium polyedrum this study
Busan harbour 22 210~869 G. scrippsae Kim et al. [2005]
11 48~1,279* Protoperidinium group Lee and Yoo [1991]
Jinhae-M: B idini
inhae-Masan Bay 27 627~5.026% Protoper.zjznmm group Lee et al. [1998]
Gymnodinium group
Scrippsiella trochoidea
25 130~2,165* Scrippsiella sp. Kang et al. [1999]
Tongyeong coasts Protoperidinium minutum
47 1,000~8,900 Gonyaulax group Pospelova and Kim [2010]
Diplopsalis group
Geoje coast 30 528~2,834 Alexandrium affinis Shin et al. [2007a]
A. catenella/tamarense
N Gonyaulax sp. (Spiniferites delicatus) .
Gwangyang Bay 30 115~2,188 Alexandrium sp. (ellipsoid) Kim et al. [2009]
31 226~1,365 * G spinifera Lee et al. [1999]
Pt. minutum
Gamak Bay 37 21~4,322 Protoperidinium americanum Park and Yoon [2003]
A. affinis
South Sea 35 446~892 A. catenella/tamarense Shin et al. [2011]
Pt. minutum
. A. affinis
Yeoja Bay 35 331~1,276 A. catenella/tamarense Shin ef al. [2011]
/Bokdol-bada
Gonyulax group
33 13~527 Gonyulax group Shin et al. [2007b]
Protoperidinium group
western parts G sori
. . scrippsae
33 16~1,501 S trochoidea Park et al. [2008]
21~363* Gonyaulax sp. Lee and Matsuoka [1996]
37 184~2,600 A. catenella/tamarense Cho et al. [2003]
central parts G. scrippsae
G. scrippsae
31 42~2,880 S o e Park et al. [2005]
Jeju coasts 30 13~220 Gymnodinium sp. Park et al. [2016]
Protoperidinium group
coastal area 22 16~1040 G scrippsae this study
L. polyedrum
East including Jeju off 21 6~3,645 G. scrippsae Cho et al. [2004]
China Sea Northern parts 41 0~772 G scrippsae Cho and Matsuoka [2001]

*marks was indicated cysts cm” unit
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Fig. 9. Regression equations between dinoflagellate cysts abun-
dance and water content in the KCW.
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